In this paper, Goursat's problems for: linear and nonlinear hyperbolic equations of second-order, systems of nonlinear hyperbolic equations and fourth-order linear hyperbolic equations in which the attached conditions are given on the characteristics curves are transformed in such a manner that the Adomian decomposition method (ADM) can be applied. Some examples with closed-form solutions are studied in detail to further illustrate the proposed technique, and the results obtained indicate this approach is indeed practical and efficient.
Introduction
The simple Goursat's problem concerns a class of linear hyperbolic equations of second-order in two independent variables with given values on two characteristics curves Several numerical methods such as Range-Kutta method, finite difference method and finite elements method have been used to approach the problem.
The general difficult which arises to us is the presence of the attached conditions on two characteristics curves and which complicates the application of numerical methods and Adomian decomposition method [2-12].
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The clue of this one consists in transforming this type of problems into classical problems where the conditions can be converted into initial conditions. In this technique, we use the variables and Hence we show that the linear Goursat models will be approached more effectively and rapidly by using the Adomian decomposition method (ADM) to obtain the exact solutions to this type of problems. In a manner parallel to this problem, we study a class of Goursat's problems for nonlinear hyperbolic equations, systems of nonlinear hyperbolic equations and fourth-order linear hyperbolic equations. Our techniques are easily applicable and offer a very direct way to determine the solutions.
The present paper extends some results of [13].
The Goursat's Problem for Linear Hyperbolic Equations of Second Order
In this section consider Goursat's problem (1). Our first approach consists in converting problem (1) into a classical problem by introducing new variables = w x t  and = z x t.  The second one is that in order to find the solution for the given problem we consider this form as the most general form for ADM. Make the substitutions and
 into the first Equation of (1), and applying the chain rule to obtain
Then, Lemma 1. Goursat's problem (1) is equivalent to (2)-(4). Now we shall use the Adomian's decomposition method [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] for solving (2)-(4).
Consider Equation (2) in an operator form as
where
Operating with the inverse operator we have 
where . 
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Now, by summing the first 1 n  terms of 
By substitution of the recursive scheme (7) into this sum, we conclude that the ADM for Goursat's problem (1) can be converted to an equivalent problem, which we state as follows Theorem 1. The ADM for Goursat's problem (1) is equivalent to the following problem:
Find the sequence S n such that and satisfies
Also, the result concerning the convergence analysis of the ADM for problem (1) can be stated as follows Theorem 2. Let be a sequence defined by (10) . If 
The Goursat's Problem for Nonlinear Hyperbolic Equations of the Second Order
The same procedure can be adopted to resolve the following nonlinear hyperbolic equation of the second order
where the nonlinear term is represented by   
As before, we conclude that the ADM for Goursat's problem (11) can be converted to an equivalent problem.
Theorem 3. The ADM for Goursat's problem (11) is equivalent to the following problem:
Find the sequence n such that and satisfies 
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The Goursat's Problem for System of Nonlinear Hyperbolic Equations of the Second Order
We shall extend this method to the following system of nonlinear hyperbolic equations of the second order 
The Goursat's Problem for Linear Hyperbolic Equation of Fourth Order
In a manner parallel to the previous section, we study a linear hyperbolic equation of fourth-order with multiple characteristics curves. The Goursat's problem for this equation is formulated as follows:
To Equation (17), we attach the following conditions
and
We mention that the attached conditions are given on the multiple characteristics curves and of Equation (17).
Let be a solution of problem (18)- (21) , make the transformations and applying the chain rule to obtain
and the given conditions (18)- (21) can be converted into
Then, Lemma 3. Goursat's problem (17)- (21) is now equivalent to (22)-(26).
As before, rewrite Equation (22) 
